Some correlations between local anesthetic-induced convulsions and gamma-aminobutyric acid in rat spinal cord.
The effects of local anesthetics (procaine and lidocaine) on the gamma-aminobutyric acid (GABA) and L-glutamic acid (Glu) levels in rat spinal cord were studied during the convulsive process. The present study also investigated the influence of central GABA manipulations on the local anesthetic-induced convulsions. An increase in spinal GABA levels was observed at the preconvulsive and convulsive states after administration of procaine (170 mg/kg, i.p.) or lidocaine (120 mg/kg, i.p.), which induced clonic convulsions; in the depressive state, GABA levels returned to normal; in all states, Glu levels were unchanged. Semicarbazide (25-100 mg/kg, i.p.), a glutamic acid decarboxylase inhibitor, produced a decrease in spinal GABA content and strongly enhanced both local anesthetic-induced convulsions as shown by a shortening of the latency and an increase in the mortality. Aminooxyacetic acid (AOAA; 10-40 mg-kg, i.p.), a GABA transaminase inhibitor, dose-dependently increased spinal GABA content and markedly suppressed procaine-induced convulsions. However, lidocaine-induced convulsions were enhanced by AOAA. These results suggest that the spinal GABA neuron may respond to the convulsions induced by local anesthetics. Furthermore, there is a clear relationship between spinal GABA content and procaine-induced, but not lidocaine-induced, convulsions.